Structure of bacterial fatty acid synthetase from Brevibacterium ammoniagenes.
Hydrodynamic measurements and a cross-linking study with dimethyl suberimidate have shown that the native fatty acid synthetase from Brevibacterium ammoniagenes is a hexameric protein having a molecular weight of 1.56 . 10(6). The subunits of the enzyme are identical in size (Mr 2.6 . 10(5). The negatively stained fatty acid synthetase had an electron microscopic image of ellipsoidal structure with major and minor axes approximately equal to 270 A and 180 A, respectively. The electron microscopic image is similar to that of the yeast enzyme, which is quite distinct from the B. ammoniagenes enzyme with respect to the subunit composition. The inactivated enzyme prepared by dialysis against a lower ionic strength solution was partially reactivated by raising the ionic strength. Ellipsoidal images similar to those of the native enzyme were found in the electron micrograph of the reactivated enzyme. Sucrose density gradient centrifugation of the reactivated enzyme sample showed that the active component had almost the same sedimentation coefficient as the native hexamer. These results indicate that the enzyme is active only in its hexameric state.